A rapidly aging population along with the increasing burden of patients with chronic conditions in Asia requires efficient health systems with integrated care. Although some efforts to integrate primary care and hospital care in Asia are underway, overall care delivery remains fragmented and diverse, eg, in terms of medical electronic record sharing and availability, patient registries, and empowerment of primary health care providers to handle chronic illnesses. The primary care sector requires more robust and effective initiatives targeted at specific diseases, particularly chronic conditions such as diabetes, hypertension, depression, and dementia. This can be achieved through integrated care -a health care model of collaborative care provision. For successful implementation of integrated care policy, key stakeholders need a thorough understanding of the high-risk patient population and relevant resources to tackle the imminent population demographic shift due to the extremely rapid rate of increase in the aging population in Asia.
Literature search methodology
An electronic search of PubMed and Google Scholar was conducted to source relevant articles in English language using a combination of MeSH terms and keywords including "Integrated care health systems", "clinical practice in Asia", "patient registries", "burden of disease in Asia", "primary care practice in Asia", "aging population in Asia", and "universal health coverage in Asia". Relevant articles included randomized controlled trials, surveillance, outcome studies, and expert opinions. Bibliographies of relevant articles were manually screened to broaden the literature search. No restrictions were set with respect to the year or type of publication.
Burden of aging population and population demographics shift in Asia
According to the WHO, there are more than 400 million people around the world with insufficient access to basic health care. When this is combined with increased life expectancy and high chronic disease prevalence, there is a need for long-term comprehensive care and interventions. 3 It has been widely recognized that a population-based health approach is the right strategy to maximize benefits and improve performance of health care systems. 11, 12 Globally, the proportion of people aged .60 years will approximately double from 12% to 22% between 2015 and 2020. 3 By 2050, 80% of the older population will be residing in low-and middle-income nations. 3 This trend is even more obvious in Asia. In 2016, around 12.4% of the population in this region was $60 years of age. 13 By 2050, the proportion is projected to increase to approximately 25% (around 1.3 billion people). 13 In addition, developing nations in Asia are experiencing a much more rapid rate of population aging compared with developed nations (Table 1) .
With increasing average life expectancy as a result of better health care and technology advancements, the increase in proportion and absolute number of the oldest old (those aged $80 years) also adds additional burden to the current health care system. In 2016, this group accounted for ~1.5% of the population in Asia (68 million people). 13 By 2050, it is projected that the proportion will increase to 5% (258 million people; Table 2 ). 13 This rise will have serious implications for both appropriate and long-term health care provision. It is logical that these rapid changes in population demographics in Asia warrant immediate action by policy makers to quickly address the unmet needs of appropriate and long-term health care for the aged population.
Integrated care systems for efficient and effective health management
Progress toward improved coordination across stakeholders in health care settings can enable better continuity of care and patient services. 1, 15 There is an established association between integrated care and a decrease in hospital admissions and readmission incidents, reduced average hospital stay, improvement in patient adherence to treatment, increased quality of life, and reduced health care expenditure ( Figure 1) . 5, 6, 16 These benefits extend not only to adult patients with chronic disease, but also to the elderly population. 5, 17, 18 Furthermore, admission to either hospital or a nursing home occurs much later and less often in elderly patients managed in an integrated care setting. In developing regions such as Africa and Asia, integrated care also has recognized Notes: France and Sweden, which are developed countries from the west, have taken ~80-120 years to become an aged society. However, both developing and developed countries from the east will turn into an aged society in much more rapid time, approximately four to five times faster. This means that countries in Asia will have much less time to adapt to this drastic demographic shift.
a Aging pace refers to the time needed to shift from an aging society to an aged society. Created from United Nations eSCAP. 13 Clinical Interventions in Aging 2018:13 submit your manuscript | www.dovepress.com
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Integrated health care systems in Asia Notes: Both concepts are derived from the socioeconomic status of the nations. In Asia, when projected to 2050, the proportion of $60 years old population will account for approximately a quarter of the total population. The proportion of the oldest old "$80 years old population" will also reach approximately a fifth of the total population by 2050, translating to about 225 million people. More immediate actions needed to be done to cater to the unmet needs of our massively aged population. 
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Burden of disease and health care systems across Asia One consequence of the rapidly aging population in Asia is the increasing trend of noncommunicable diseases (NCDs). Mortality due to NCDs is increasing, accounting for .70% of deaths across Asia since 2014 (Figure 2 ). This increasing trend for death from NCDs is reflected by the top five diseases in terms of mortality burden across Asian countries. Within the region, cardiovascular disease and cancer are consistently among the top five causes of death in all Asian countries. 22 Chronic respiratory diseases and diabetes are also in the top five diseases in terms of mortality burden in the majority of Asian countries. 22 Other leading causes of mortality, such as communicable diseases, injuries, cerebrovascular diseases, and Alzheimer's disease, vary from country to country. 22 In developed regions, such as China, Singapore, South Korea, Japan, and Hong Kong, major concerns relate to the aging population, falling birth rates, rising costs, and rising Figure 1 Overall results from 27 systematic reviews on effects of integrated care models for adults with chronic conditions. Notes: Positive outcome: reviews showing positive trends or significant (P,0.05) improvements associated with integrated care models. Negative outcome: reviews showing insignificant (P,0.05) improvements associated with integrated care models. NA: reviews that do not examine this outcome. Twenty-seven systematic reviews were identified for the meta-analysis of the integrated care conditions for adults with chronic conditions, including chronic heart failure (12 reviews), diabetes mellitus (7 reviews), COPD (7 reviews), and asthma (5 reviews). Most reviews show that integrated care models do have beneficial impacts on the clinical and functions results for the patients, the patients' overall experience, care process, and health care resources usage. Specifically, there is a significant reduction in hospital admission and readmission for patients with chronic heart failure and diabetes, improvement in adherence to treatment guidelines in patients with diabetes, COPD, and asthma, and increase in quality of life in patients with diabetes. Data from Martínez-González et al. 
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Integrated health care systems in Asia rates of NCDs. 23 In less developed regions, such as India, Indonesia, Philippines, Thailand, and Vietnam, poverty and inequality are still significant issues. 24 The key concerns are the triple disease burden, namely existing communicable diseases, emerging and re-emerging communicable diseases, and the increasing prevalence of noncommunicable, lifestyle-related diseases. 25, 26 Other major health care system constraints in these countries relate to poor accessibility, availability, and affordability of health care, characterized by the nonavailability of drugs, lack of advanced laboratory facilities and equipment, a severely constrained health workforce, poorly funded public health systems, unequal distribution of health care resources leading to overburdened public institutions, and poor health care delivery mechanisms. 27 It is also important to note the wide variations in health care policies and reimbursement systems across Asia. The percentage of gross domestic product (GDP) spent on health care differs between countries (Figure 3 ), but averages to 5.5%. In general, the percentage of GDP spent on health care in Asia is less than in Europe and North America.
The reimbursement system in Asia mainly consists of government assistance, out-of-pocket and prepaid private spending. For more developed countries with established health care systems and better government reimbursements, the reimbursement system aims to transition toward providing universal health coverage. Japan has now nearly achieved universal health coverage under two insurance schemes, with long-term care insurance to cater to older patients living with morbidities. 32 South Korea also aims to implement universal health coverage; however, cost sharing is generally quite high, resulting in people still relying largely on private insurance. 33 Thailand achieved universal health coverage in 2002 with three public health insurance schemes covering the entire population. 34 China also appears to be working toward a universal health care approach. 35 In Indonesia, the universal health scheme was started in 2014 and is expected to cover the whole population in 2019. 26 In the Philippines, PHILHEALTH (the national insurance agency) provides limited support because patients are still liable for substantial copayments. 36 There has been a national reform of this system in place under the principles of universal health coverage.
Less developed nations rely on development assistance for health as well as private health insurance due to limited government-assisted reimbursement. Their reimbursement systems are still undergoing transformation to achieve universal health coverage, and out-of-pocket expenses with private health insurance still account for the majority of health care cost. Therefore, low-income patients face greater barriers to adequate health care due to the pressure of out-of-pocket payments in the absence of government reimbursement. 33, 37 Figure 2 Percentage of total deaths caused by non-communicable diseases in Asia in 2014. Notes: Noncommunicable diseases refer to diseases or medical conditions that are not caused by any infectious agents. Also referred to as chronic diseases, they generally have long duration with slow progression and fall under four main types: cardiovascular diseases, chronic respiratory diseases, cancer, and diabetes. Noncommunicable diseases are the leading cause of death worldwide. In Asia, the mortality percentage caused by noncommunicable diseases stands at the average of 55%, and it is still on the rise. This rise affects both developed and developing regions alike. Data from wHO. 
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Tham et al Across Asia, efforts for integration between primary care and hospital care are underway to help relieve the health care burden, especially in the setting of increasing NCD burden. Each country has its own integrated care initiatives based on the local context, such as medical electronic record sharing and availability, patient registries, and empowerment of primary care health providers to handle chronic illness. These initiatives are targeted at specific conditions, which differ between countries, but are mostly aimed at chronic diseases such as diabetes, hypertension, depression, and dementia (Table 3) .
More efforts toward integration are needed because there is a general lack of integration between public and private services to share the burden of NCDs, and prevention strategies require collaboration of primary and secondary care.
47,59
Role of patient registries and clinical indicators in "integrated care health systems"
In integrated care, patient registries are important for medical collaboration and are integral to the seamless exchange of information. 60 Put simply, a patient registry comprises records of standardized information related to an individual patient's diagnosis, treatment, care regimen, and outcomes across multiple sites for comparison and analysis. 58 More specifically, a registry refers to a database or collection of records or repository of certain information. 61 Generally, patient registries refer to registries specifically used for health-related information, distinguishing them from other types of information record. 58, 62 As per the WHO definition, a patient registry can be understood as "a file of documents containing uniform information about individual persons, collected in a systematic and comprehensive way, in order to serve a predetermined purpose" (Brooke EM, 1974, Page 2, Lines 14-16). 63 The term is often interchangeable with other terms, including outcome registry, disease registry, clinical data registry, or clinical registry. 64, 65 Patient registries for transforming patient information into improved outcomes
The benefits of patient registries are established and widely acknowledged. They play a pivotal role in population health management, which in turn leads to overall improvement in quality, efficiency, and safety. 66 Patient registries promote public reporting, prospective and retrospective observational research, and improvement in both professional development and care service. 58 Given their observational nature, registries can provide real-time information on patient outcomes, effectiveness and safety in real-world clinical practice. 58 Multidisciplinary collaboration is central to integrated care, and this requires practitioners and health care staff to have a thorough understanding of patients' needs and status in real time to improve outcomes. 1 Centralized real-time data from a patient registry enables appropriately coordinated care that 
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Integrated health care systems in Asia caters to specific patients' needs. 60 This is particularly important in management of chronic conditions and improvement of overall health status in patient populations. 60 Patient registries also help to identify variation in practices and outcomes, allowing practitioners and researchers to identify targets for improvement. In addition to monitoring patient outcomes and disease trends, data from registries can also be used to motivate improvements and provide benchmarks to individual GP clinics. Moreover, patient registries can help to provide practitioners and researchers with a comprehensive overview of different patient populations and a better understanding of specific disease characteristics. 58, 67 Information can be extracted to provide insights into disease incidence, natural course, prognostic factors, appropriate therapeutic regimen and timing, and long-term effects (desired and adverse) for different interventions. [67] [68] [69] [70] From a patient perspective, patient registries can provide benefits when it comes to regimen decision and tracking, as well as expectation management. 71 For example, if a patient registry follows the natural course of a specific disease, it can enable patients to be better informed about their condition from reliable and scientifically accurate sources, and to anticipate progression of their condition. 69, 70 Sufficient data can also allow practitioners and patients to understand causes of disease, identify the appropriate therapeutic regimen, anticipate potential adverse effects, and provide suitable high-quality care. 69, 70, 72 For different diseases, patients can be informed about the latest treatments and potentially sign up for participation in clinical trials for which they qualify. 58 Operation of patient registries in the absence of sophisticated IT systems Essentially, a patient registry is information management. 73, 74 With large volumes of data to store, process, tabulate, and analyze, registries require a sophisticated technology system. 73, 74 However, information technology (IT) infrastructure and literacy across Asia is inconsistent; the strength of IT/technology 
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Tham et al development and literacy is usually proportional to a nation or region's development status. 75 In addition, electronic medical record (eMR) systems are relatively uncommon in Asian health care settings because many older doctors are not very comfortable with computers and using new technology. This, in combination with the poorly resourced settings, highlights the need for simplified systems for manually transferring handwritten notes into predesigned spreadsheets. It should be noted that while the manual transfer of handwritten case notes to an electronic format carries the potential for human errors, a sophisticated eMR is not necessary to operate a patient registry in a primary care setting. Manual entry is more appropriate for disease-specific registries because the scope is narrower.
Precautions and operations while setting up a registry
Registries differ in size, resources, and scope depending on their purpose and the availability of resources. 58 They can involve common vs rare conditions, include extensive or limited data, operate over long or short periods of time, and/or have generous or limited funding. 58, 76 Thus, the nature of clinical practice needs to be taken into account during the design and implementation of a patient registry.
Ideally, patient registry programs should not be too complicated to operate in the medical setting, yet gather sufficient data to allow care integration and analysis. Registry design should be flexible enough to accommodate additional data, new treatment regimens, expansion to different populations and geographical locations, and to allow expansion into new areas of research if required. 58, 76 Furthermore, case report forms (CRFs) should be designed alongside registries to ensure they list all relevant parameters to be recorded during patient assessment. For countries with better technology infrastructure, CRFs and registries should ideally be converted to eMRs.
One concern when setting up patient registries is patient privacy and confidentiality. These important factors need to be given high priority from the planning phase right through until data collection and analysis. Data and information security must be in place to secure the highly sensitive confidential data. 75 In addition, secondary use of data should be governed by a strict protocol and surveillance to ensure privacy and ethical data handling. 75 Access to patient data in the patient registry should be limited to prespecified individuals, with different levels of data access in accordance to their role.
Future directions for implementation of these health systems for rapidly aging population in Asia Prioritization of patient and clinical pathway for integrations
Despite the holistic nature of integrated care, it is not a system that caters to all. 77, 78 There is no single integrated care model that suits all settings, contexts, and circumstances. 77, 78 Specific care settings and specific perspectives need to be taken into consideration when evaluating different integrated care initiatives, 1, 77 and relevant stakeholders should be engaged at different levels. 1, 77 High-quality and robust evidence is required to help stakeholders make informed decisions on the development of integrated care. 1 The involvement of a variety of stakeholders in implementation of integrated care means that it may take time to realize outcomes and assess the effectiveness of such programs.
1,2 Therefore, in the first instance, initiatives should focus on complex and highly prevalent clinical conditions that require urgent attention and have proven effective in other settings.
Given the burden of chronic conditions, particularly NCDs, in Asia (Figure 2 ), cardiovascular diseases, chronic respiratory diseases, diabetes, and cancer are obviously targets for integrated health care. Indeed, most efforts for integrated care around the world focus on chronic conditions, especially cardiovascular and chronic respiratory diseases, and these have proven successful (Figure 1 ). 20 Therefore, cardiovascular and chronic respiratory conditions would appear to be good starting points for integrated care programs in Asia, and should be prioritized in the region.
empowering health providers and patients
Integrated care is required when patient needs cannot be met by a single health care professional or medical provider, but instead requires coordinated support from different providers, including both professional and informal care. 79 This will involve renegotiation and transformation of current organization and policies, which has major implications for current legislation and funding, professional qualifications, and both management and governance. 80 This is a big challenge to overcome. Thus, it is more practical to first address the issue on a smaller scale: the patients, the health care providers, and the community.
A step-wise solution is needed to facilitate the practical implementation of integrated care. Assistance can be provided to empower health care providers and patients, while providing a supportive physical, mental, and social 
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Integrated health care systems in Asia patient-centric environment. 81 To align with this, patients should be the main focus, with care built on a multidisciplinary foundation. This can include a wide variety of health care practitioners and individuals, including nurse counselors, care coordinators, patients, and patient family counselors. Given that patient counseling is an integral part of primary care (to promote prevention, awareness, and adherence), nursing and allied health care professionals should be trained to provide this service, thus reducing the burden on doctors. Greater involvement of nonphysician health care professionals will facilitate better understanding of the patient's perception of disease and allows patients to be more involved in their treatment plan. The patient's family also plays an important role when it comes to individualized care, and family intervention and family counseling should not be overlooked. Other resources can be utilized if available; eg, a social worker could be assigned to check on patient progress, and to work with families to ensure better patient outcomes.
It is also important that the patient's perspective is taken into consideration. Integrated care should include care from both health care professionals and other care providers. 80 Measures to facilitate more patient involvement can include provision of health cards or a monitoring booklet, or enrollment in a patient registry (if acceptable to the patient and if technology permits). Patients should have individualized records to keep a detailed record of their medical conditions, laboratory test results, and treatments; this will help to actively engage them as participants in the management of their health, and facilitate discussions with doctors across different specialties.
In addition to education materials, patients should have access to an online, commercial-free, balanced, healthinformation platform that is relevant to local health priorities and ideally could be promoted by doctors. A reliable health care information platform is also a good tool to allow patients and their families to proactively seek information to better understand their disease and its management. This is especially important in the Asian region, where most patients have difficulty accessing reliable sources of information about their health care issues and treatments. Therefore, a regional, independent, online platform should be established to provide patients and physicians with unbiased and balanced information. In the absence of online access, simplified patient education materials are required. Content across all platforms can be independently developed by specialists, validated by professional bodies or societies prior to publication, and promoted by physicians who have a role to direct patients to appropriate medical websites for further information.
Partnerships
Engagement with and assistance from stakeholders that have direct or indirect roles in driving more efficient health care, such as the pharmaceutical industry, nongovernmental organizations (NGOs) and patient groups, can help to reduce some of the strains on the health care system, and empower both health care professionals and patients, especially in resource-poor communities.
Patients and the wider community can develop initiatives to enable a more supportive environment and to effectively highlight the patient perspective to policy makers and researchers. Patients with different conditions, especially rare or chronic diseases such as cancer or diabetes, can come together to establish support groups. These cooperative support groups could play an important role in increasing patients' proactive involvement in their own health, support other patients, and increase public awareness of their conditions.
There has been considerable support for different initiatives driven by several NGOs around the world. For example, the WHO, United Nations Children's Fund, and Asian Development Bank are actively involved in enhancing health care in many developing and resource-poor regions of Asia and Africa. Along with updating health statistics in the local context, these NGOs have been successful in driving better and healthier lifestyles for patients through partnerships with local governments, hospitals, and universities. More investment and partnerships are required to drive this informal community-based health care model.
One of the pharmaceutical industry's priorities relates to medical capability-building with institutions and associations. Thus, they could also be involved by supporting continuing medical education of doctors, nurses, and other allied health professionals to promote best practice principles for integrated care. The pharmaceutical industry also has the capacity to reach out and improve patient education by a variety of means, including patient education materials and support for health information platforms. Collaboration with patient-initiated support groups is another way for industry to empower more patients to manage their health, especially in resource-poor communities.
Conclusion
Immediate appropriate interventions and changes in policy implementation are required to address the projected health 
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Tham et al care needs of the rapidly aging population in Asia, and manage the demographic shift toward an aging society. This necessitates effective collaboration between not only researchers and policy makers, but also institutions, industries, and communities so that an effective and timely solution to the impending demographic shift in the Asian region can be achieved.
